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Color Code for Molded Mica Capacitors 


Hittiromes FactCard © Capacitor Codes 


COLOR CODE FOR CAPACITOR CHARACTERISTIC CODE 
MOLDED MICA CAPACITORS Temperature 


WHITE (EIA) Coefficient Capacitance 
IDENTIFIER Br ack (MIL) (ppmC) rift 
1ST SIGNIFICANT FIGURE vit peat PF 
2ND SIGNIFICANT FIGURE +200 +05% 
INDICATOR +100 +0.3% 
(STYLE —20 to +100 +0.1% +0.1 pF 
OPTIONAL) 0 to +70 +0.05% +0.1 pF 


MULTIPLIER EIA TEMPERATURE CHARACTERISTIC CODE 
CAPACITANCE TOLERANCE FOR DISC CERAMIC CAPACITORS 


CHARACTERISTIC Maximum Max. Cap. Change 
FRONT Temperature Over Temp. Range 
DC WORKING VOLTAGE - 2 + 45°C A +1.0% 


+1.5% 
+2.2% 
+3.3% 
+4.7% 
+7.5% 

+10% 

+15% 

+22% 

—33%, +22% 
— 56%, +22% 
—82%, +22% 


OPERATING + 65°C 
TEMPERATURE 
+ 125°C 
WHITE INDICATOR (OPTIONAL) 


(EIA IDENTIFIER) 
VIBRATION GRADE 
(MIL) 

REAR 


<CAMODVAMVODW 
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COLOR CODE FOR CAPACITOR CHARACTERISTIC CODE 
MOLDED MICA CAPACITORS 
Tem re 
IDENTIFIER WHITE (EIA) Coefficient Capacitance 
BLACK (MIL) Color (ppm/°C) Drift 
a +59 
1ST SIGNIFICANT FIGURE Lapa Re dg ph cab 
2ND SIGNIFICANT FIGURE Red +200 +0.5% 
INDICATOR Orange +100 +0.3% 
(STYLE Yellow —20to +100 +0.1% +0.1 pF 
OPTIONAL) Green 0 to +70 +0.05% +0.1 pF 
MULTIPLIER EIA TEMPERATURE CHARACTERISTIC CODE 
CAPACITANCE TOLERANCE FOR DISC CERAMIC CAPACITORS 
CHARACTERISTIC Minimum Maximum Max. Cap. Change 
FRONT Temperature Temperature Over Temp. Range 
DC WORKING VOLTAGE xX — 55°C 2 + 45°C A +1.0% 
OPERATING 24 —30°C 4 + 65°C B +1.5% 
TEMPERATURE - +10°C 5 +85°C $2296 
RANGE 6 + 105°C D +3.3% 
7 + 125°C 2 +4.7% 
+7.5% 
WHITE INDICATOR (OPTIONAL) ) + 10% 
(EIA IDENTIFIER) R +15% 
VIBRATION GRADE S + 22% 
(MIL) Li —33%, +22% 
REAR U — 56%, +22% 
Vv —82%, +22% 


19 BS: FactCard Transistor Pinouts 


SHIELD LEAD 
CONNECTED TO CASE 


INTERLEAD SHIELD 
AND ENVELOPE 


DRAINIO ©} GATE 1 


ie) 
SOURCE AND SUBSTRATE 


TO-72f 


DRAIN 
SOURCE 


DRAIN 
GATE 
SOURCE 


FactCard 


CATHODE 
GATE 


Trans 


Stor Pinouts 


(ALSO PLASTIC TO-66) 


P3 
(ALSO PLASTIC TO-3) 


10 ferones FactCard Wire Table 


COPPER-WIRE TABLE 
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7 
8 
9 
0. 
2. 
3. 
5. 
6. 
8. 
4; 


6 
6 
6 
7 
0 
5 
0 
8 
9 
2 
6 
4 
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ee 
DoO-~ANDDODOD4 
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_ 
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32.0 
28.5 
25.3 
22.6 
20.1 
17.9 
15.9 
14.2 
12.6 
11.3 
10.0 
8.9 
8.0 
7.1 
6.3 
5.6 
5.0 
4.5 
4.0 
3.5 


S2ANP S25 2988 
DoVOCONwwBOU A 
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AQMOWONOWANUADMNSCADAHROOH 


ee FactCard APPLICATIONS CIRCUITS 


PROXIMITY ALARM 


'/e 4049 


9-50pF 680pF 


D1 


270 MH ones FactCard 


LOW DRIFT PEAK DETECTOR 


Lwio1aA D2 
1N914 od 
~15V 


Vy —15V 
BY ADDING D1 AND R,,V,,-0 DURING HOLD MODE. 


LEAKAGE OF D2 PROVIDED BY FEEDBACK PATH 
THROUGH R,. 


LEAKAGE OF CIRCUIT IS ESSENTIALLY 1,(LF155,LF156) 
PLUS CAPACITOR LEAKAGE OF Cp. 


DIODE D3 CLAMPS Voy, (A1) TO Viy-Vp3 TO IMPROVE 
SPEED AND TO LIMIT REVERSE BIAS OF D2. 


MAXIMUM INPUT FREQUENCY SHOULD BE << '/2nR,Cp, 
WHERE Cp, IS SHUNT CAPACITANCE OF D2. 


APPLICATIONS CIRCUITS 


AIR-FLOW DETECTOR 


+15V 


OUTPUT 
HIGH 
WITH 

AIR FLOW 


TRIP POINT 
ADJUST 


*SELF HEATING IS USED TO DETECT AIR FLOW 


la 
269 ie FactCard APPLICATIONS CIRCUITS 


POSITIVE PEAK DETECTOR 
INPUT +15V 


NEGATIVE PEAK DETECTOR 


Popular 
269 eri nics FACtCard APPLICATIONS CIRCUITS 


3 DECADE VCO 


V,(R8+R7) = 
Ce V,10HZ<K10kH 
(8V,JRBR1)C 0<V,<30V,10Hzsfs z 


R1,R4 MATCHED. LINEARITY 0.1% OVER 2 DECADES. 
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AND GATE ONE-SHOT MULTIVIBRATOR 
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VIDEO AMPLIFIER HIGH Q NOTCH FILTER 


1 
= DERICl 

T 
_R5+(R3R4) _ R1=R2=2R3 
(R3)(Rd) C1=C2=C3/2 


* 
= 
| 
i) 
_ 
i 
2) 
1 
2 
ja 
< 
= 
| 
ou 
O. 
=< 
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DISCRETE CURRENT BOOSTER 


© 
R7 y 
8 t/2 falls 10K MPS6560 | . 


R11 
15K MPse5e0 
R10 
3322 
10K 


Mpsese2 
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AUDIO DISTRIBUTION AMPLIFIER 


C1 6 S a > OUTPUTA 
1 “ 
© oO 1/4 TLO84 
INPUT + 1/4 TLO84 
Ri bie ae 
100k 10 > OUTPUT B 
. > ‘\/4TL084 
+Voo 
R4 
co |+ R5 100K 
100 100K 
12 ® OUTPUT C 


'/4 TLO84 


Ponul 
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10Hz TO 10kHz VOLTAGE CONTROLLED OSCILLATOR 


C1 ce ieee TRIANGULAR 


001" |" 150pF 10MEG > OUTPUT 


D3 SQUARE 
1N751 WAVE 
OUTPUT 
D4 5 
1N751 _15V 


22K y 

3B |, 

D2 so ip 
47K > 


“ADJUST FOR SYMMETRICAL SQUARE 
WAVE TIME WHEN V,., -50mV 
MINIMUM CAPACITANCE 20pF 
MAXIMUM FREQUENCY 50kHz. 
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STEREO BALANCE METER 4 oy 


D3 
1N4001 


D1 R1 


L eee 6202 
4- i 
i rs D2 R2 
10 
OAS1 =: 1K 


R6 LED2 
39K TIL209 


D4 
IN4001 


a FactCard _ APPLICATIONS CIRCUITS 


STEREO TV DECODER 


MULTIPLEXED 


LEFT 
OUTPUT 


‘Ld OL 94 40 OllWY JHL NIHLIM 
OL LNdLNO AAILISOd SMOVYL LAdGLNO JALIVSIN 


‘ASEF OL ASF WOUd FTIEVINVA SI IDVLIOA LNdLNO 


Lye 


GALVINDIYNN Adb— 
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PRACTICAL DIFFERENTIATOR 


N 2nRIC1 


f< ty<f, unity gain 


~ 2nR2C2 


APPLICATIONS CIRCUITS 


CURRENT TO VOLTAGE CONVERTER 


be € 0 


*FOR MINIMUM ERROR DUE TO 
BIAS CURRENT R2 = R1 


FREE-RUNNING MULTIVIBRATOR 


R1 
160K 


© Eour 
*CHOSEN FOR 
OSCILLATION 

AT 100Hz 


258 
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Qi* ROOT EXTRACTOR 
2N3728 
150K 20K 2N3728 2N3728 


20K 


*MATCHED PAIRS _ 


258 eric FactCard _—_ APPLICATIONS CIRCUITS 


FULL-WAVE RECTIFIER AND AVERAGING FILTER 


R3 R1 
20K 20K 


D1 
FD6666 


D2 
FD6666 


257 es FactCard APPLICATIONS CIRCUITS 


BILATERAL CURRENT SOURCE CAPACITANCE MULTIPLIER 


RI 
eh 
a3 C 
Vogt log 
Wikehe ht Beg 


Rg= R3 


R3 = R4 + R5 
R1=R2 OUTPUT 


Popular 
207  Vectrnics FACtCard —_APPLICATIONS CIRCUITS 


TEMPERATURE COMPENSATED ONE-QUADRANT LOGARITHMIC CONVERTER 


Q2 
2N2920 


10nA < ly < 1mA 
SENSITIVITY IS 
1V PER DECADE. 


“DETERMINES CURRENT FOR ZERO CROSSING 
ON OUTPUT: 10A AS SHOWN. 
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BILATERAL CURRENT SOURCE WIEN-BRIDGE SINEWAVE OSCILLATOR 


R2 C2 
2MEG ; 300K .068 


R3Viy 
RIR5 


R3 = R4+ RS 
Ri = R2 


lour = 


R2 
2MEG 
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SINEWAVE OSCILLATOR 
SINE 


255 ™ ime FactCard _APPLICATIONS CIRCUITS 


VOICE ACTIVATED SWITCH AND AMPLIFIER 


RQ V+ 
10K 


~ 1/4 LM346 
o CONTROL 
OUT 


R8 
- AUDIO R6 1.3 MEG 
OUTPUT 00K 


255 HH ams FactCard APPLICATIONS CIRCUITS 


IFIER 
DIFFERENCE AMPL FAST INTEGRATOR 


‘R3 + R2 R4,, 
R1+R4 Ri 


FOR R1 = R3 AND R2 = R4 
R2 
Vain 3 eee (Ver ¥. 
OUT wre 1) 


RiNR2=R31iR4 


LM101A 


OUT = 


255 be aT anics FaCtCard APPLICATIONS CIRCUITS 


DIFFERENCE AMPLIFIER FAST INTEGRATOR 


R3+R2 AA, 
or RI+R4 AT 


FOR Ri = R3 AND R2 = R4 
R2 
Vai = — (Vo-V 
OUT sa. 1) 


RilIR2=R311R4 


299 eae FactCard _—_appLications ciRcuITS 


VOICE ACTIVATED SWITCH AND AMPLIFIER 


R9 
10K 


9 CONTROL 
OUT 


1/4 LM346 


5 AUDIO 
OUTPUT 


254 py see FactCard 


FAST INVERTING AMPLIFIER WITH 
HIGH INPUT IMPEDANCE 


APPLICATIONS CIRCUITS 


NON-INVERTING AC AMPLIFIER 


. > V. 
LM107 gi 
Voy = R1+ R2 
our = ty, 
Rl 


R3=R1||R2 


254 Me nes FactCard APPLICATIONS CIRCUITS 


LOG GENERATOR WITH 100dB DYNAMIC RANGE 


Qi Q2 
2N2920 2N2920 


+15V 03 
300pF 


254 MU nic FactCard 


FAST INVERTING AMPLIFIER WITH 
HIGH INPUT IMPEDANCE 


APPLICATIONS CIRCUITS 


NON-INVERTING AC AMPLIFIER 


R2 
10MEG 


7 > Vour 
LM107 


Vout = 
R1 


Rin = R3 
R3=R1||R2 


+15V 

R8 “ 
100K 

OFFSET 


R7 
VOLE Tt 


-—15V 


FactCard _APPLICATIONS CIRCUITS 


LOG GENERATOR WITH 100dB DYNAMIC RANGE 


Q1 Q2 
2N2920 2N2920 


+15V 03 


C5 
150pF 01 


253 Meat nics FactCard 


NONLINEAR OPERATIONAL AMPLIFIER WITH 
TEMPERATURE-COMPENSATED BREAKPOINTS 


APPLICATIONS CIRCUITS 


INVERTING SUMMING AMPLIFIER 
Ri 


mdi pes 


V, 
yee pace bas 
ey RI R2. R3 


R5= R1IIR2Z1/R31/R4 


209° eS FactCard —_ APPLICATIONS CIRCUITS 


FAST LOG GENERATOR 


ie 


+ 


2nz920 


ADJUST 300pF 
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FAST LOG GENERATOR 


RI 
4 15.7K 
Cour 


= 1 
LM101A 


C C2 03 


Oe “tonics FactCard 


NONLINEAR OPERATIONAL AMPLIFIER WITH 
TEMPERATURE-COMPENSATED BREAKPOINTS 


“al 
2N2605 


APPLICATIONS CIRCUITS 


INVERTING SUMMING AMPLIFIER 
Ri 


V, 
Voyr = —R4|— + 
ee E R2 R3 


R5= RIR21/R31)R4 


aoe FactCard 


“FACTCA 200 
Applications Circuits: 
_ Logic Probe (4011/4001 
Logic Probe (7611) 


; 258. ae 
Ap lications Circuits: 


| Difference Amplifier (1458) 


| Differential Amplifier (741) 
| Gas/Smoke Detector a 


- FACTCARD. 236 
i. Apelications Circuits: 


watt Audio Amplifier ieee 


Audio apeasacnlee som endle 


FACTCARD INDEX 


-FACTCARD 237. 


Seeueations Circuits: — 
ndow Comparator (1458) 


- Peak Voltage Detector (1458) 
| Active Volume Control (LM380)_ 
CS re Generator ad : 


: FACTCARD 238 


Applications Circuits: 
Analog Multiplier/Divider rs) 


Notch Filter (4136) 
Notch Filter (4136). 
slipnareal ne Oscillator (4196), 


FACTCARD 239 oF 
Applications Circuits: 


Bi-Quad Filter (4136) 
1-kHz Bandpass Filter — 


. RIAA Preamplifier (4136) 


By 


| Popular 


Electronics 


tere Cieulte. . 
owpass Filter LM110) 
Notch Filter (LM110) 

Stale vonene £ Fi 


Hi “le Filter pies 
“iter (LM307) — 


nah . 
DapaSS iow ee 


FACTCARD 228 
Applications Circuits: _ 
Simulated Inductor (LM110) 
Bandpass Filter (LM110 


‘Aative Highpers: ter (LM110) 


Fourth Order ss Filer Loa on : 


FACTCARD INDEX 


ei Hartley y Oscilator 
Aultivibrator 


D 231 
ssive Filter Circles: 


: cst Lowpass/Hi lighpass (RC AND LC 
Fie owpass/Hi 


— RC AND LC) 
(RC AND Lo) 


a TCA — 
ob ‘Oscillator Circuits: : 
| 20 Hz to 20 kHz Audio Oscillator (6038) 
| Wein Bridge Oscillator (transistor) 
2 Voltage-Controlled Oscillator (transistor) 


Popular 


Hectronics 


: FACTCARD 217 
| SAA3028 IR Receiver 


FACTCARD 218 
| Applications Circuits: 
| Signal Tracer (transistor) 
Continuity Tester (555) > 
| Logic Tester UL pree oemagig 
fe Signal agen d (555) | 


_ FACTCARD 219 


Hise4 CMOS Abeleg Switch | 


FACTCARD 220 
SAF1032 IR Receiver 


| FACTCARD 221 — 
Applications Circuits: 
Signal Generator (transistor) 
Signal Tracer (transistor) 


FactCard 


| Audio Frequency Meter (transistor) 
alba vi daar apie 


: Meee “Controlled Oscillator 


FACTCARD INDEX 


FACTCARD 222 
SANOSS IR Transmitter 


FACTCARD 223 

Applications Circuits: 

Op-Amp PLL (LM3301) 

Active Lowpass RC Filter (LM124) 
Squarewave Oscillator (LM124) oy 
Push-Pull Darlington Amplifier (transistor 


FACTCARD 224 


_ Applications Circuits: 


Non-Inverti eithnan Amplifier (LF957) 

Bandpass Filter (LM1 

Bi-Quad RC Bandpass biter (Lig 
neni 


FACTCARD 295 : 
Applications Circuits: 
Broadband RF Amplifier (transistor) 


— 400Hz ee i tesridburdch & Filter (4136) 


“mi FactCard 


| FACTCARD 206. 
_ Applications Circuits: : 
_ Code Practice ago id (transistor) 


se a (ransistor) 


| FACTCARD 207. 
LM2889 TV video modulator 


_ FACTCARD 208 _ ao 
S ee tease) amplifier — a 


FACTCARD 209 

_ Applications Circuits: = 
Guitar Treble Booster (ansiton. 
_ Audio Preamplifier (transistor) 
Audio Mixer Circuit (transistor) 
Guitar Preamplifier oe 


FACTCARD 210 
LM2005 20- wea Automotive Power Amplifier 


FACTCARD INDEX 


7 FACTCARD 1 
oO Hizo! HS “ae — SPST CMOS ‘Analog peiey 


| FACTCARD 212 
: re doko Circuits: 


ansmitter (NESS5V) 


| IREM Transmitter (NES55V) 
: OR FM Receiver oe) 


| FACTCARD 213. : 
‘ Hi200 Dual SPST CMOS Anca s Switch 


oa _ BACTCARD mA 4 
: : HI201 Quad SPST CMOS Analog Switch 


4 FACTCARD 215 
| Applications Circuits: 
| Modulated Light Receiver (transistor) 
: Modulated Light Transmitter (ransicn. 


| FACTCARD 216 a 
_ HI802 Dual SPST CMOS Analog Switch 
wore Dual oe) CMOS home Switch © 


FACTCARD 192 
MM54HC112/MM74HC1 12 dual J-K Flip-Flop with Preset 
and Clear 


FACTCARD 193 
FactCard Index 


FACTCARD 194 
FactCard index 


FACTCARD 195 
FactCard Index 


FACTCARD 196 
LM1872 Radio Control Receiver/Decoder 


FACTCARD 197 
LM1771 RC Encoder Transmitter 


FACTCARD 198 
Applications Circuits 


FACTCARD 199 
LM3820 AM Radio System 


FACTCARD 200 
LM1800 Phase-Locked Loop 


FACTCARD 201 
Applications Circuits 


FACTCARD 202 
LM1851 Ground Fault interrupter 


FACTCARD 203 
Applications Circuits 


FACTCARD 204 
LM1889 TV Video Modulator 


FACTCARD 205 
LM903 Fluid Level Monitor 


“Tet FactCard 


| FACTCARD 179° 
o Applications Circuits 


‘FACTCARD ‘0 oS 
| MM54C02/MM74Co2 Quad 2- input NOR Gate — 


if FACTCARD 181 2 — 
E. MMB4HC74/MM74HC74 aie D Flip- Flop with Preset and 


Clear 


FACTCARD 182. 
MM54HC73/MM74HC73 Dual J- K Flip-Flop with Clear 


FACTCARD 183 
MM54HC51/MM74HC51 Dual AND-oR-invert Gate 


| FACTCARD 184 2 
MM54C30/MM74C30 8-input NAND Gate 


FACTCARD 185 
Applications Circuits _ 


FACTCARD INDEX 


] “FACTCARD. 186 2 ee | 
. _ MM5e71 4096- bit (4096 ~ 4 TTL-Compatibe Dynamic. 
[AM 


| FACTCARD 187 | | 
Lguetana en tide asd ca Quad 2-input Exclusive oR | Gate | 


FACTCARD 188 


4 MMG4HCRSIMM74HC85 4 * bit Magnitude Comparator 


‘| FACTCARD 189 _ 
-MM54HC123A/MM74HC1 238 Dual 1 Retiggerabio 


Monostable Multvibrator 


oe FACTCARD 100. : 
| MMS4HC107/MM74HC107 Dual J-K Flip-Flop with ‘clear 


_| FACTCARD 191 


MM54HC109/MM74HC109 Dual J-K Flip-Flop with Preset | 
and Clear ] 


FactCard 


yews 


INTEGRATOR 
INTEGRATE 


2nR101 
Ri = R2 


FOR MINIMUM OFFSET ERROR DUE 
TO INPUT BIAS CURRENT 


APPLICATIONS CIRCUITS 


PULSE WIDTH MODULATOR 


249 


ular 
ini FactCard 


FUNCTION GENERATOR 


SQUAREWAVE OUTPUT 


APPLICATIONS CIRCUITS 


DOUBLE-ENDED LIMIT DETECTOR 


Vour = 4-6V FOR 
Ver $ Vin $ Vur 
Vour = OV FOR 
Vin < Viz OR Vin > Vyz 


248 He nics FactCard 


BRIDGE AMPLIFIER WITH LOW NOISE COMPENSATION 


*REDUCES FEED THROUGH OF 
POWER SUPPLY NOISE BY 20 dB 
AND MAKES SUPPLY BYPASSING 

UNNECESSARY. 


**TRIM FOR BEST COMMON 
MODE REJECTION 


***GAIN ADJUST 


APPLICATIONS CIRCUITS 


DIFFERENTIAL-INPUT INSTRUMENTATION AMPLIFIER 


V+ 
BALANCE 


Popular 
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VARIABLE GAIN, DIFFERENTIAL-INPUT INSTRUMENTATION AMPLIFIER 


*GAIN ADJUST LM101A 
Ay = 104 R6 


mee FactCard APPLICATION CIRCUITS 


PIERCE OSCILLATOR 


sy eee FactCard © 


DIFFERENCE AMPLIFIER 


OUTPUT 
VOLTAGE 


aM FRERENCE 35) 1 
na AMPLIFIERS 


APPLICATION CIRCUITS 


COMPLEMENTRY SEMMETRY AMPLIFIER 


Q2 
2N3055 


C2 
1000 


45° ee FactCard —_ APPLICATION CIRCUITS 


TWO-TONE SIREN 
+10V 
+10V Ri 
75K R4 D1 
2 8 5.1K 4N914 
+ a, | 
sg RS 
7 \4 200K 
1/2 LM393 
+10V +10V pe 
10K 
RQ 
10K R7 
10K 
1 
R3 f SWITCH = ———— = 
10K 1.4R1C1 BASIC TONE = 190 Hz 


= 1.9Hz SWITCHED TONE = 260 Hz 


- ee ee ee ee ee re ee ee re ee ee me ery ge eee ee ee ree oe ee eee ee 
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WIDE-RANGE AC VOLTMETER 


D1-D3 
iy 1N914 


M1 
100pAS 


D4 


hh Ee et 8 Be 


100 =—.22 


+ 


CONTOUR 


>TREBLE | ik Hut R4 LINEAR 
ee 47K 
47K 
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FactCard 


TRIANGLE-WAVE OSCILLATOR 


THRESHOLD 
DETECTOR 


INTEGRATOR 


Application Circuits 


SQUAREWAVE OSCILLATOR 


R1 
100K 


R3 R4 
100K 100K 


242 see FactCard Application Circuits 


DNR SYSTEM 


OUTPUT 
TO VOLUME 
CONTROL AND 
POWER AMPS 


C14; (010 
CO ete 
100 1 4 500Q 
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FULL-WAVE RECTIFIER/AVERAGING FILTER 


Chey 
47 47 


eur © 


241 a ie FactCard Application Circuits 


VOLTAGE-CONTROLLED SINEWAVE OSCILLATOR 


R2 
9602 


R3 


CONTROL pi &2K 


VOLTAGE IN 470Q) 


TV SOUND SYSTEM 


C10 1 16 
250 py 


fue) ae 
22 


7-14pHs 9 1 969 [+12V 


240 * Hermics FACtCard APPLICATION CIRCUITS 


WEIN BRIDGE OSCILLATOR HIGH IMPEDANCE DIFFERENTIAL AMPLIFIER 


1 eA 
R3 
R2 D1 
5.0K OK 4914 


240 “iztncs FactCard APPLICATION ciRCUITS 


DIFFERENTIAL INPUT INSTRUMENTATION AMPLIFIER DC-COUPLED 1kHz FILTER 
incu 


239" 


eae FactCard APPLICATION CIRCUITS 


BI-QUAD FILTER 


BANDPASS ¢ 7 
OUTPUT 3403 


10 
(— NOTCH OUTPUT 


239 Hie nics FactCard 


1KHz BANDPASS FILTER 


1/4 4136 


R5 
100K 
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RIAA PREAMPLIFIER 


Vine 


Vina 


C1 Cz C5 R8 
750pF  —-«.0027 5 J~.0027 1MEG 


238 


esti FactCard 


NOTCH FILTER 
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VOLTAGE CONTROLLED OSCILLATOR 


R7 


2N2222 ue 4 
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ANALOG MULTIPLIER/DIVIDER 


Rr AG RQ 
at* 1K JQk > 10K R10 


2N2222 


10K 


*MATCHED TRANSISTORS 


237 Het nes FactCard APPLICATION CIRCUITS 


WINDOW COMPARATOR PEAK VOLTAGE DETECTOR 


INPUT 
VOLTAGE OUTPUT 


1/2 1458 


HIGH REFERENCE 
VOLTAGE 


INPUT VOLTAGE @ 


LOW REFERENCE — 
VOLTAGE 
1/2 1458 


ular 
201 BiG FactCard APPLICATION CIRCUITS 


“ACTIVE” VOLUME CONTROL PULSE GENERATOR 


OUTPUT 


1/2 1458 
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AUDIO PREAMPLIFIER 


BASS 
R12 R13 
500K 18K 


OUTPUT 


R15 
50 
TREBLE 
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20-WATT AUDIO AMPLIFIER 


235 Electronics FactCard _APPLICATION CIRCUITS 


DIFFERENCE AMPLIFIER DIFFERENTIAL AMPLIFIER 


R1 R3 
100K 100K 


71/2 1458 
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SEN1 
16$308 GAS/SMOKE DETECTOR 3.9V, 1/2W 


D2 


2702 ~~ y5y 
Vg 


FRI D5 
820K 1N914 


a a a a 


ELECTRICAL SPECIFICATIONS 


PARAMETER 


ANALOG SWITCH CHARACTERISTICS 
Analog Signal Range 
Row, On Resistance 


lscorr), Off Input Leakage Current 


lnvorr), Off Output Leakage 
urrent 


lbcony, On Leakage Current 


Vinc, Input Low Level* 
Vine Input High Level” 

Vin» input Low Level ** 

Vine Input High Level ** 

law» Input Leakage Current (Low) 
Ine INpUt Leakage Current (High) 


PARAMETER UNITS 
SWITCHING CHARACTERISTICS 


pen, Break-Before Make 

elay*** 
ton, Switch On Time* 
tore Switch Off Time* 
ton, Switch Off Time** 

cr Switch Off Time** 
“Off Isolation” 
Charge Injection 
Csyorry, Input Switch Capacitance 
Cyorr), Output Switch 
Capacitance 
Cyion), Output Switch 
Capacitance 
Cy, (High) Digital Input 
Capacitance 
Cyy,, (Low) Digital Input 
Capacitance 


ee ee ee ee ee aa ee 


H1-302 & HI-306 


GND 


DESCRIPTION 


The HI-302 and HI-306 series of switches are monolithic 
devices fabricated using CMOS technology and the 
Harris dielectric isolation process. These switches fea- 
ture low and nearly constant ON resistance over the full 
analog signal range, and low power dissipation, (a few 


milliwatts for the HI-302, a few hundred microwatts for 
the HI-306). 


These switches are TTL compatible and have a logic “0” 
condition with an input less than 0.8V and a logic “1” 
condition with an input greater than 4.0V. The 
HI-304-307 switches are CMOS compatible and have a 
low state with an input less than 3.5V and a high state 
with an input greater than 11V. (See pinouts for switch 
conditions with a logic “1” input.) 


Each of the switch types are available in either the 
—55°C to +125°C or 0°C to + 75°C operating ranges. 
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MODULATED LIGHT RECEIVER 


2N5777 


sa vee FactCard _ APPLICATIONS CIRCUITS 


MODULATED LIGHT TRANSMITTER 


= |1 
>) 3.5V 
— 0.150R0.3A 


ELECTRICAL SPECIFICATIONS 


ANALOG SWITCH CHARACTERISTICS PARAMETER UNITS 


Vs, Analog Signal Range SWITCHING CHARACTERISTICS 


Ron, On Resistance lopeny Break-Before Make Delay 


ton, Switch On Time 


torn Switch Off Time 


lsvorry, Off Input Leakage Current 


Invorr), Off Output Leakage 
Current ae wae? ae 
, Input Switch Capacitance 
lncon), On Leakage Current Cos , Output Switch 
Capacitance 
Coron), Output Switch 
Capacitance 


Vat, Input Low Threshold 

Van, Input High Threshold 

lq, Input Leakage Current (High or 
Low) 


Ca, Digital Input Capacitance 
os (oF), Drain- To-Source 
Capacitance 


H11-201-X 


DESCRIPTION 


HI-201 is a monolithic device comprised of four indepen- 
dently selectable SPST switches which feature fast 
switching speeds (185ns) combined with low power dis- 
sipation (15mW at + 25°C). Each switch provides low 
“ON” resistance operation for input signal voltages up to 
the supply rails and for signal currents up to 80mA. 
Employing Dielectric Isolation and CMOS processing, 


HI-201 operates without any applications problems in- 
duced by latch-up or SCR mode phenomena. 


All devices provide break-before-make switching and 
are TTL and CMOS compatible for maximum applica- 
tion versatility. HI-201 is an ideal component for use in 
high frequency analog switching. Typical applications 
include signal path switching, sample and hold circuit, 
digital filters, and op amp gain switching networks. 


HI-201 is available in a 16 lead Dual-In-Line package. 
HI-201-2 is specified from —55°C to +125°C while 
HI-201-5 operates from 0°C to + 75°C. HI-201 is func- 
tionally and pin compatible with other available “200 
series’ switches. 


DC ELECTRICAL CHARACTERISTICS 


Supply Curent 


Sound Oscillator, Current Ch. B Oscillator “OFF” Voltage 
Change 


Ch. B. Oscillator Current Level 
Ch. A. Modulator VV 
Conversion Ratio 

Ch. B. Modulator VV 
Conversion Ratio 


CHROMA LEAD 
R-Y¥ INPUT 
CHROMA BIAS 
B-¥ INPUT 


GROUND 


} CH B TANK 


CH A TANK 


LM1889 


CHROMA LAG 


CHROMA OSC OUTPUT 


CHROMA SUPPLY 


SOUND TANK 


RF SUPPLY 


CHROMA SUBCARRIER 


VIDEO INPUT 


CH A OUTPUT 


CH B OUTPUT 


GENERAL DESCRIPTION 


The LM18839 is designed to interface audio, color difference, 
and luminance signals to the antenna terminals of a TV 
receiver. It consists of a sound subcarrier oscillator, chroma 
subcarrier oscillator, quadrature chroma modulators, and 


‘RF oscillators and modulators for two low-VHF channels. 


The LM1889 allows video information from VTR's, games, 


test equipment, or similar sources to be displayed on black 
and white or color TV receivers. When used with the 
MM5S7100 and MM53104, a complete TV game is formed. 


FEATURES 


® DC channel switching 

@ 12V to 18V supply operation 

® Excellent oscuillator stability 

@ Low intermodulation products 

@ 5 Vp-p chroma reference signal 

@ May be used to encode composite video 


Applications 
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GAMES TIMER HEADS OR TAILS CIRCUIT 


C ¢ o> 19V 
1 
ON/OFF 


Popular Applications 
203 ™ Electronics FactCard Circuits 


SLEEP TIMER 


DC ELECTRICAL CHARACTERISTICS 


Noise Integration 
Sink Current Ratio 


LM1851 


Voc TIMING 
CAPACITOR 


SENSITIVITY SENSE 
SET RESISTOR AMPLIFIER 
OUTPUT 


SCR INVERTING NON-INVERTING 
TRIGGER INPUT INPUT GND 


GENERAL DESCRIPTION 


The LM1851 is designed to provide ground fault protection 
for AC power outlets in consumer and industrial environ- 
ments. Ground fault currents greater than a presettable 
threshold value will trigger an external SCR-driven circuit 
breaker to interrupt the AC line and remove the fault con- 


dition. In addition to detection of conventional hot wire to 
ground faults, the neutral fault condition is also detected. 


Full advantage of the U.S. UL943 timing specification is 
taken to insure maximum immunity to false triggering due to 
line noises. Special features include circuitry that rapidly 
resets the timing capacitor in the event that noise pulses 
introduce unwanted charging currents and a memory circuit 
that allows firing of even a sluggish breaker on either half- 
cycle fae! the line voltage when external full-wave rectification 
is used. 
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FACTCARD 160 
MM54C32/MM74C32 quad 2-input or 
gate 


FACTCARD 161 
MM54C42/MM74C42 BCD-to-decimal 
decoder 


FACTCARD 162 
MM54C14/MM74C14 hex Schmitt 
trigger 


FACTCARD 163 
MM54C73/MM74C73 dual J-K flip- 
flop with preset and clear 
MM54C107/MM74C107 dual J-K 
flip-flop with preset and clear 


FACTCARD 164 
MM54C76/MM74C76 dual J-K flip- 
flop with preset and clear 


FACTCARD 165 
MM54C48/MM74C48 BCD to 7- 
segment decoder 


eb FactCard 


FACTCARD 166 
MM54C20/MM74C20 dual 4-input 
NAND gate 


FACTCARD 167 
MM54HC58/MM74HC58 dual anp- 
OR gate 


FACTCARD 168 
Switch capacitor filters 


FACTCARD 169 
MM5257 4096 (4096 x 1) statac 
RAM 


FACTCARD 170 
Applications circuits 


FACTCARD 171 
NMC3764 65,536 x 1-bit dynamic 
RAM 


FACTCARD 172 
MM54C00/MM74C00 quad 2-input 
NAND gate 


‘FACTCARD INDEX 


FACTCARD 173 
Applications circuits 


FACTCARD 174 
MM54C10/MM74C10 triple 3-input 
NAND gate 


FACTCARD 175 
FactCard index 


FACTCARD 176 
Applications circuits 


FACTCARD 177 
MM54HC75/MM74HC75 4-bit 
bistable latch with Q and Q 
outputs 


FACTCARD 178 
MM54C04/MM74C04 hex inverter 


Continued on FactCard 250 
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FACTCARD 139 
MM2114/MM2114L 4096-bit (1024 X 4) 
static RAM 


FACTCARD 140 
MM2114/MM2114L 4096-bit (1024 X 4) 
static RAMs (continued) 


FACTCARD 141 
MM2114/MM2114L 4096-bit (1024 X 4) 
static RAM (continued) 


FACTCARD 142 
MM2112A/MM2112AL 1024-bit (256 X 
4) static RAM 


FACTCARD 143 
MM2112A/MM2112AL 1024-bit (256 X 
4) static RAM (continued) 


FACTCARD 144 
MM2112A/MM2112AL 1024-bit (256 X 
4) static RAM (continued) 


FACTCARD 145 
MM2111A/MM2111AL 1024-bit (256 X 
4) static RAM (continued) 


aes FactCard 


FACTCARD 146 
MM2111A/MM2111AL 1024-bit (256 X 
4) static RAM (continued) 


FACTCARD 147 
MM2111A/MM2111AL 1024-bit (256 X 
4) static RAM (continued) 


FACTCARD 148 

Late ths 4096-bit (4096 X 1) dynamic 
FACTCARD 149 

MM5270 4096-bit (4096 X 1) dynamic 

RAM (continued) 


FACTCARD 150 
MM5270 4096-bit (4096 X 1) dynamic 
RAM (continued) 


FACTCARD 151 
5082-7730/5082-7740/5082- 
7750/5082-7760 seven-segment 
display 


FACTCARD 152 

5082-7730/5082-7740/5082- 

7750/5082-7760 seven-segment 
ed 


FACTCARD INDEX 


FACTCARD 153 
5082-7730/5082-7740/5082- 
7750/5082-7760 seven-segment 
display (continued) 


FACTCARD 154 
CD4510 BCD up/down counter 
CD4516 binary up/down counter 


FACTCARD 155 
CD4514/CD4515 4-bit latch/4-to-16 line 
decoder 


FACTCARD 156 
CD4529 dual 4-channel or single 8- 
channel analog data selector 


FACTCARD 157 
CD4538 dual precision monostable 


FACTCARD 158 
CD4541 programmable timer 


FACTCARD 159 
MM54C08/MM74C08 quad 2-input 
AND gate 


ula 
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FACTCARD 117 
Switched-capacitor filters 


FACTCARD 118 
MM58174A microprocessor- 
compatible real-time clock 


FACTCARD 119 
LMII op-amp 


FACTCARD 120 


4072 dual 4-input or gate 
4082 dual 4-input AND gate 


FACTCARD 121 
MM5307 baud rate generator/ 
programmable divider 


FACTCARD 122 
4016 quad bilateral switch 


FACTCARD 123 

40192 synchronous 4-bit up/down 
decade counter 

40193 synchronous 4-bit up/down 
binary counter 


FactCard 


FACTCARD 124 
MM5369 17-stage oscillator/divider 


FACTCARD 125 


4723 dual 4-bit addressable latch 


4724 8-bit addressable latch 


FACTCARD 126 
LF347 wide bandwidth quad JFET op- 
amp 


FACTCARD 127 
4076 Tri-state quad D Flip-flop 


FACTCARD 128 
4503 hex non-inverting three-state 
buffer 


FACTCARD 129 
MM58167A microprocessor- 
compatible real-time clock 


FACTCARD 130 
4094 8-bit shift register/latch 


FACTCARD 131 
5450/5451 LED display driver 


FACTCARD INDEX 


FACTCARD 132 
LF354 wide bandwidth dual JFET op- 
amp 


FACTCARD 133 
MM5368 CMOS oscillator/divider 


FACTCARD 134 
Applications circuits 


FACTCARD 135 
MM5452/MM5453 liquid-crystal 
display driver 


FACTCARD 136 
MM4270 4096-bit (4096 X 1) extended 
temperature range dynamic RAM 


FACTCARD 137 

MM4270 4096-bit (4096 X 1) extended 
temperature range dynamic RAM 
(continued) 


FACTCARD 138 

MM4270 4096-bit (4096 X 1) extended 
temperature range dynamic RAM 
(continued) 


i 
f 
: 
i 
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FACTCARD 91 
LF444A quad low-power op-amp 


FACTCARD 92 
LF351 wide bandwidth JFET input 
operational amplifier 


FACTCARD 93 
ICL7129 4Y2-digit A/D converter 


FACTCARD 94 
MM58250 infrared transmitter 


FACTCARD 95 
Regulator applications 


FACTCARD 96 
MM58274 microprocessor-compatible 
real time clock 


FACTCARD 97 
4042 quad clocked D latch 


FACTCARD 98 
Application circuits 


FACTCARD 99 
4031 64-stage static shift regi 


nee FactCard 


FACTCARD 100 
Regulator applications 


FACTCARD 101 
Op-amp applications 


FACTCARD 102 
4019 quad ANnD-or select gate 


FACTCARD 103 
MM58438 32-bit LCD driver 


FACTCARD 104 
Dynamic noise filter 
Telephone repeater 


FACTCARD 105 
MM58241 high voltage display driver 


FACTCARD 106 
LF 412 low-offset low-drift dual JFET 
op-amp 


FACTCARD 107 
Four channel mixer 
Rain alarm 


FACTCARD INDEX 


FACTCARD 108 
4035 4-bit parallel in/out shift register 


FACTCARD 109 
MM58201 multiplexed LCD driver 


FACTCARD 110 
Application circuits 


FACTCARD 111 
LF353 wide bandwidth dual JFET op- 
amp 


FACTCARD 112 
4528 dual monostable multivibrator 


FACTCARD 113 
Audio circuits 


FACTCARD 114 
LF411 low-offset, low-drift JFET input 
op-amp 


FACTCARD 115 
MM58248 high voltage display driver 


FACTCARD 116 . 
MM58242 high voltage display driver 
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FACTCARD 67 
4089 binary rate iy 
4527 BCD rate multiplie 


FACTCARD 68 
555 timer circuits 


FACTCARD 69 
4512 8-channel data selector 


FACTCARD 70 
40160/40162 decade counter 
40161/40163 binary counter 


FACTCARD 71 
4041 quad truecomplement buffer 


FACTCARD 72 
4034 8-stage bidirectional serial/ 
parallel bus register 


FACTCARD 73 
ICL7135 4% digit A/D converter 


FACTCARD 74 
Thyristor circuits 


sant FactCard 


FACTCARD 75 
4048 Tri-state expandable 8-function 


‘8-input gate 


FACTCARD 76 
Op-amp circuits 


FACTCARD 77 
4030 quad exclusive or gate 


FACTCARD 78 
LF442A dual low-power JFET op-amp 


FACTCARD 79 
LF441 low-power JFET op-amp 


FACTCARD 80 
Op-amp circuits 


FACTCARD 81 
4020/4040/4060 ripple-carry binary 
counter 


FACTCARD 82 
4099 8-bit addressable latch 


FACTCARD INDEX 


FACTCARD 83 
MM53126/MM53226 infrared remote- 
control transmitter 


FACTCARD 84 
ICL7116/ICL7117 3% digit A/D 
converter 


FACTCARD 85 
4514 4-bit latch/4-to-16 line decoder 


FACTCARD 86 
555 circuits 


FACTCARD 87 
4014 8-stage static shift register 


FACTCARD 88 
paead 4¥%-digit counter/decoder/LCD 
river 


FACTCARD 89 
555 circuits 


FACTCARD 90 
4073 triple 3-input AND gate 
4075 triple 3-input or gate 
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FACTCARD 44 
4044 quad tri-state NAND R/S latch 


FACTCARD 45 
4070 quad 2-input exclusive or gate 


FACTCARD 46 
4029 presettable binary decade 
counter 


FACTCARD 47 
Transistor package outlines 


FACTCARD 48 
4024 7-stage ripple-carry binary 
counter 


FACTCARD 49 
Thyristor circuits 


FACTCARD 50 
Optoisolator/coupler pinout, selection/ 
replacement guide 


FACTCARD 51 
Optoisolator/coupler selection/ 
replacement guide (continued) 


eee FactCard 


FACTCARD 52 
4049 hex inverting buffer 
4050 hex non-inverting buffer 


FACTCARD 53 
4018 presettable divide-by-N counter 


FACTCARD 54 
Optoisolator/coupler selection/ 
replacement guide (continued) 


FACTCARD 55 
4093 quad 2-input NAND Schmitt 
trigger 


FACTCARD 56 
Table of electronic formulas 


FACTCARD 57 
Thyristor circuits 


FACTCARD 58 
4518/4520 dual synchronous up 
counter 


FACTCARD 59 
Op-amp circuits 


FACTCARD INDEX 


FACTCARD 60 
ICL7106 LCD/ICL7107 3% digit A/D 
converter 


FACTCARD 61 
4047 low-power monostable/astable 
multivibrator 


FACTCARD 62 
4051/4052/4530 analog multiplexer/ 
demultiplexer 


FACTCARD 63 
ICL7126 3¥2 digit A/D converter 


FACTCARD 64 
4069 hex inverter 


FACTCARD 65 
Thyristor circuits 


FACTCARD 66 
4071 quad 2-input or gate 
4081 quad 2-input AND gate 


Parameter 


Conditions Tp 
25°C 
Typ 
V 
Vv 
Vv 


Minimum High 
Level Input 
Voltage 


Maximum Low 
Level input 
Voltage 

Minimum High 
Level Output 
Voltage 


loyris4. 
Nouris5.2 


DC ELECTRICAL CHARACTERISTICS 


Parameter Conditions Ta 
25°C 
Typ 
Maximum Low Vin he Vie OF Vi x V 
Level Output | iHoy7!s=20 pA : V 
Voltage OV V 


Vin = Vin OF Vie 


our! =4.0 m 
HoyrisS.2 MA 


Max. input Vin = Voc OF 6.0V 
Maximum Vin = Voc OF 6.0V 
Quiescent GND 
upply Current | loy7 =0 pA 


MM54HC112/MM74HC112 


TRUTH TABLE 


INPUTS OUTPUTS 
P CLR CLK Pe | 
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ic 


Re seis wthiae Bette Mele A aeRO AE aed 
RS ates Ses wwe ws et wee sean 
>< cr OK KR 
S< So tro Or 


H 
TOGGLE 
als i 


*THIS IS AN UNSTABLE CONDITION’, AND IS NOT GUARANTEED 


GENERAL DESCRIPTION 


These high speed (30 MHz minimum) J-K Flip-Flops utilize 
microCMOS Technology, 3.5-micron silicon gate, P-well 
CMOS to achieve the low power consumption and high 
noise immunity of standard CMOS integrated circuits, along 


with the ability to drive 10 LS-TTL loads. 


Each flip-flop had independent J, K, PRESET, CLEAR, and 
CLOCK inputs and Q and Q outputs. These devices are 
edge sensitive to the clock input and change state on the 
negative going transition of the clock pulse. Clear and preset 
are independent of the clock and accomplished by a low 
level on the corresponding input. 


The 54HC/74HC logic family is vslgatcen'? as well as pin- 
out compatible with the standard 54LS/74LS logic family. All 
inputs are protected from damage due to static discharge by 
internal diode clamps to Vcc and ground. 


FEATURES 


® Typical propagation delay: 16 ns 

m Wide operating voltage range 

@ Low input current: 1 ~A maximum 

= Low quiescent current: 40 A (74HC Series) 
® High output drive: 10 LS-TTL loads 


DC ELECTRICAL CHARACTERISTICS 


rameter Conditions Parameter Conditions Voc | Ta 
25% 25°C 
Typ 


Voltage : Voltage 


Maximum Low . Vin ae Vig or V iL 
Level Input Noyr!=4.0 m 4.5V ¥ 
Voltage Hlout!=5.2 MA | 6.0V 
Minimum High Vin = Vin Or Va | 2. OV 2.0 Max. Input Vin = Vec OF 6. oe 
Level Output | lloyris20 pA | 4.5V | 4.5 Current GND 
Voltage 6.0V | 6.0 Maximum Vin = Voc OF 6. <n 
Vin = Vin OF Vin Quiescent GND 
louris4.0 mA | 4.5V V Supply Current | loyr=0 pA 
6.0V V 


ie cies. 2 sl 


Minimum High Maximum Low Vin = Vin OF a 
Level Input : Level Output | Hoy7i=20 


GENERAL DESCRIPTION 


These J-K Flip-Flops utilize microCMOS Technology, 3.5- 
micron silicon gate, P-well CMOS to achieve the low power 
consumption and high noise immunity of standard CMOS 
Laas circuits, along with the ability to drive 10 LS-TTL 
oads. 


Each flip flop has independent J, K, PRESET, CLEAR, and 
CLOCK inputs and Q and Q outputs. These devices are 
edge sensitive to the clock input and change state on the 
positive going transition of the clock pulse. Clear and preset 
are independent of the clock and accomplished by a low 
logic level on the corresponding input. 


The 54HC/74HC logic family is oipertree as well as pin- 


TRUTH TABLE out compatible with the standard 54LS/74LS logic family. All 
inputs are protected from damage due to static discharge by 
PR CLR CLK Poe a internal diode clamps to Vcc and ground. 


FEATURES 


@ Typical propagation delay: 20 ns 

@ Wide operating voltage range: 2-6V 

® Low input current: 1 wA maximum 

@ Low quiescent current: 40 pA maximum (74HC Series) 
® Output drive capability: 10 LS-TTL loads 


ba mle is adie ute peat sti oh 1 ye 
<M te texexxic 
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Parameter Conditions 
oats 
Typ 


Minimum High 
Level input 
Voltage 


Maximum Low 
Level input 
Voltage 


Minimum High 
Level Output 
Voltage 


Mei 20 pA 


Vin = Vig OF Vi 
louyl<5. 2mA 


DC ELECTRICAL CHARACTERISTICS 


Parameter Conditions Ta 
25°C 
Typ 


Maximum Low 
Level Output 
Voltage 


Vin Seto a or Vi, 
OUT 4 ae 
Vin = Vin or V 
llouris4.0 mA | 4.5V V 
Hourl<5.2 MA | 6.0V V 


Max. Input Vin= Voc OF 6.0V pA 
roe IES eae ime eae Be) 
Maximum Vin = Voc OF 6.0V pA 

Quiescent GND 
Supply Current | lou, =0 pA 


MM54HC107/MM74HC107 


TRUTH TABLE 
INPUTS 


OUTPUTS 
8 8 


GENERAL DESCRIPTION 


These J-K Flip-Flops utilize microCMOS Technology, 3.5- 
micron silicon gate, P-well CMOS to achieve, the high noise 
immunity and low power dissipation of standard CMOS 
igor eae circuits. These devices can drive 10 LS-TTL 
oads. 


These flip-flops are edge sensitive to the clock input and 
change state on the negative going transition of the clock 


pulse. Each one has independent, J, K, CLOCK, and 
CLEAR inputs and Q and Q outputs. CLEAR is independent 
of the clock and accomplished by a low level on the input. 


The 54HC/74HC logic family is functionally as well as pin- 
out compatible with the standard 54LS/74LS logic family. All 
inputs are protected from damage due to static discharge by 
internal diode clamps to Vcc and ground. 


FEATURES 


@ Typical propagation delay: 16 ns 

® Wide operating voltage range: 2-6V 

® Low input current: 1 »A maximum 

® Low quiescent current: 40 pA maximum (74HC Series) 
@ High output drive: 10 LS-TTL loads 


MM74HC123A -Dual Retriggerable 
189 ™ es F actCard MM54HC123A "Monostable Multivibrator 


DC ELECTRICAL CHARACTERISTICS 


q MM74HC123A-Dual Retriggerable 
-MMS4HC123A"Monostable Multivibrator 


GENERAL DESCRIPTION 


The MM54/74HC123A high speed monostable multi- 
vibrators (one shots) utilize microCMOS Technology, 3.5- 
micron silicon gate, P-well CMOS. They feature speeds 
comparable to low power Schottky TTL circuitry while retain- 

‘ing the low power and high noise immunity characteristics of 
CMOS circuits. 


Each multivibrator features both a negative, A, and a 
positive, B, transition-triggered input, either of which can be 
used as an inhibit input. Also included is a clear input that 
when taken low resets the one shot. The 'HC123 can be 
triggered on the positive transition of the clear while A is held 
low and B is held high. 


The 'HC123A is retriggerable. That is it may be triggered 
repeatedly while their outputs are generating a pulse and 
the pulse will be extended. 


Pulse width stability over a wide range of temperature and 

supply is achieved using linear CMOS techniques. The 

See as ES SESE output pulse equation is simply: PW = (Rex7) (Cex71); where 
H = HIGH LEVEL + = TRANSITION FROM PW is in secons, R is in ohms, and C is in farads. All inputs 


het dtr oat Hits PPE daly meh are protected from damage due to static discharge by di- 
LOW TO HIGH LI = ONE LOW LEVEL PULSE odes to Vcc and ground. 


X = IRRELEVANT 


FEATURES 


@ Typical propagation delay: 27 ns 

= Wide operating voltage range: 2-6V 

® Low input current: 1 »A maximum 

= Low quiescent current: 80 »A maximum (74HC Series) 
= Output drive capability: 10 LS-TTL loads 


- 4-Bit Magnitude 
— Comparator — 


GENERAL DESCRIPTION 


The MM54HC85/MM74HC85 is a 4-bit magnitude com- 
parator that utilizes microCMOS Technology, 3.5-micron 


silicon gate, P-well CMOS. It is desi ned for high speed 


comparison of two four bit words. This circuit has eight 
comparison inputs, 4 for each word; three cascade inputs 
(A<B, A>B, A=B); and three decision outputs (A<B, A>B, 
A=B). The result of a comparison is indicated by a high level 
on one of the decision outputs. Thus it may be determined 
whether one word is “greater than,” “less than,” or “equal to” 
the other word. By connecting the outputs of the least signifi- 
cant stage to the cascade inputs of the next stage, words of 
greater than four bits can be compared. In addition the least 
significant stage must have a dos level applied to the A=B 
input, and a low level to the A<B, and A>B inputs. 


The comparator’s outputs can drive 10 low power Schottky 
TTL (LS-TTL) equivalent loads, and is functionally, and pin 
equivalent to the 54LS85/74LS85. All inputs are protected 
from eave due to static discharge by diodes to Vec and 
ground. 


TRUTH TABLE 


- Quad 2-Input 
_ Exclusive OR Gate 


GENERAL DESCRIPTION 


This EXCLUSIVE OR gate utilizes microCMOS Technology, 
3.5-micron silicon gate, P-well CMOS to achieve operating 
speeds similar to equivalent LS-TTL gates while maintain- 
ing the low power consumption and high noise immunity 
characteristic of standard CMOS integrated circuits. These 
gates are fully buffered and have a fanout of 10 LS-TTL 
loads. The MM54HC/74HC logic family is functionally as 
well as pin-out compatible with the standard 54LS/74LS 
logic family. All inputs are protected from damage due to 
Se ene by internal diode clamps to Vcc and 
ground. 


FEATURES 


& Typical propagation delay: 9 ns 

® Wide operating voltage range: 2-6V 

@ Low input current: 1 »A maximum 

@ Low quiescent current: 20 ~A maximum (74 Series) 
@ Output drive capability: 10 LS-TTL loads 


PARAMETER 


ia’ Level Output 
‘oltage 


Low Level Input 
Voltage 


gar Level input 
oliage 


input Current 


DC ELECTRICAL CHARACTERISTICS 


CONDITIONS 


IY, 
Veo=10V 


25°C 


Qo 
3\% 


°° 
38 


UNITS 
m 
bh 
pA 

Vv 

Vv 

Vv 

5.0 Vv 

10.0 V 

15.0 Vv 

2.25 V 

4.50 Vv 

6.75 Vv 

219 V 

5.50 V 

8.25 Vv 
pA 


PARAMETER 


ON Resistance 
; N 
Vv 
IN 
Vv 


input to Output 
Leakage Current 


25°C 
CONDITIONS| 25 


> > epppeeneennls | 


jon | ae 
> + 


GENERAL DESCRIPTION 


The CD4529B is a dual 4-channel or a single 8-channel 
analog data selector, implemented with complementary 
MOS (CMOS) cicuits constructed with N- and P-channel 
enhancement mode transistors. Dual 4-channel or 8-chan- 
nel mode operation is selected by proper input coding, with 
outputs Z and W tied together for the single 8-bit mode. The 
device is suitable for digital as well as analog applications, 
including various 1-of-4 and 1-of-8 data selector functions. 
Since the device is analog and bidirectional, it can also be 
used for dual binary to 1-of-4 or single 1-of-8 decoder ap- 
plications. 


FEATURES 


= Wide supply voltage range 3.0V to 15V 

@ High noise immunity 0.45Vpp (typ.) 

® Low quiescent 0.005 .W/package 
power dissipation (typ.) @ 5.0 Voc 

® 10 MHz frequency operation (typ.) 

= Data paths are bidirectional 

@ Linear ON resistance [120 2 (typ.) @ 15V] 

& TRI-STATE® outputs (high impedance disable strobe) 

@ Plug-in replacement for MC14529B 


DC ELECTRICAL CHARACTERISTICS 


PARAMETER CONDITIONS ae ones 


Quiescent Device Vop = 5V 0.005 High Level input 
Current Vop = 10V 0.010 oltage C 2.15 Vv 
5.50 : 


Von =15V 0.015 | 
22 8.25 


Low Level Output Von = 15V 0.88 mA 
Current Vin sai 10V 2.25 mA 
Vin= 15V 8.80 


High Level Output Vop = 5V —~0.88 
urrent Vin = 10V 2.20 
Vin= 15V — 8.80 


Input Current Vip = 15V —190° 
Von = 15V 106 


Low Level Output 
Voltage 


High Level Output 
oltage 


Low Level Input 
Voltage 
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FEATURES 
@ Wide supply voltage range 
@ High noise immunity 
@ Low power TTL 
compatibility 
& Low quiescent power dissipation 


3.0V to 15V 
0.45Vpp (typ.) 
fan out of 2 
driving 74L 
0.025 W/package 
@ 5.0 Voc 
® Single supply operation 
# Input impedance = 101 Q ty; nyt 
& Plug-in replacement for NoLet C14515 


GENERAL DESCRIPTION 

The CD4514B and CD4515B are 4-to 16 line decoders with 
latched inputs implemented with complementary MOS 
(CMOS) circuits constructed with N- and P-channel en- 
hancement mode transistors. These circuits are primarily 
used in decoding applications where low power dissipation 
and/or high noise immunity is required. The CD4514B (out- 
put active high sid eceatne a logical “1” at the selected 
output, whereas the CD4515B presents a logical “O” at the 
selected output. The input latches are R-S type flip-flops, 
which hold the last input data presented prior to the strobe 
transition from “1” to “O”. This input data is decoded and the 
corresponding output is activated. An output inhibit line is 
also available. 


ABSOLUTE MAXIMUM RATINGS 
Vpp DC Supply Voltage 

Vin Input Voltage —0.5V to Vpp +0.5V 
Ts Storage Temperature Range —65°C to + 150°C 
Pp Package Dissipation 500 mW 
T, Lead Temperature (Soldering, 10 seconds) 260°C 


RECOMMENDED OPERATING CONDITION 

Vop DC Supply Voltage 

Vin Input ae 

T, Operatin 
CD45148 M, CD4 
CD4514BC, CD4515BC 


—0.5V to +18V 


3V to 15V 
0 to Vop 


— 55°C to + 125°C 
— 40°C to +85°C 


by icy Range 


ABSOLUTE MAXIMUM RATINGS 

Vpp de Supply Voltage —0.5V to +18V 
Vin Input Voltage —0.5V to Vpp +0.5V 
T, Storage Temperature Range —65°C to +150°C 
Pp Package Dissipation 500 mQ 
T, Lead Temperature (Soldering, 10 seconds) 260°C 


RECOMMENDED OPERATING CONDITION 
Vpp de Supply Voltage 3V to 15 
Vin Input iste te 0 to Vop 
T, Operating Temperature Range 
CD4510BM, CD416BM — 55°C to +125° 
CD4510BC, CD4516BC — 40°C to +85° 


DC ELECTRICAL CHARACTERISTICS 
Quiescent Device 
Current 


Low Level Output 
Voltage 


PARAMETER 


Low Level Output 
Current 


High Level Output 
urrent 


Vop ais 15V 
Vop a 15V 


25°C 
TYP |UNITS 
5 


<< | 


Mm a9 
Aa 
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Sok 
Aa 
<<< | 


4 
1 


oO?) p 
O°; pA 


Vop CLOCK @3 \P3 P2, 02 UP/DOWN RESET 


PARALLEL INPUTS 
PARALLEL INPUTS 


PRESET 
ENABLE 4 P4 


CARRY V 
Pi CARRY IN Q1 OUT SS 


RESET TO 
ZERO 
SET TO PI, 
P2, P3, P4 
COUNT UP 
COUNT DOWN 
NO CHANGE 
NO CHANGE 


NEGATIVE TRANSITION 


The CD4510BM/CD4516BC and CD4516BM/CD4516BC 
are monolithic CMOS up/down counters which count in 
BCD and binary, respectively. 

The counters count up when the up/down input is at | tm: 
“1” and vice versa. A logical “1” preset enable signal allow 
information at the parallel nes to preset the counters is 
any state synchronously with the clock. The counters are 


advanced one count at the positive-going edge of the clock if 
the carry in, preset enable, and reset inputs are at logical 
“0”. Advancement is inhibited when any of these three in- 
Pom are at logical “1”. 


The carry out signal is normally at 
ogical “1” state and goes to logical” 0” when the counter 
reaches its maximum count in the “up” mode or its minimum 
count in the “down” mode, provided the carry input is at 
logical “O” state. The counters are cleared asynchronously 
by applying a logical “1” voltage level at the reset input. 
All inputs are protected against static discharge by diode 
clamps to both Vpp and Vgs. 
FEATURES 
= Wide supply voltage range 
@ High noise immunity 
@ Low power TTL 

compatibility 
@ Parallel load “jam” inputs 
= Low quiescent power dissipation 


3.0V to 15V 
0.45Vpo(typ) 

fan out of 2 driving 74L 
or 1 driving 74LS 


0.25 W/package 
(typ.) @ Veo =5.0V 
@ Motorola MC14510, MC14516 second source 
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0082-7730/5082-7740 . 7-Segment 
Displays 
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0082-7750/5082-7760 ° 


GENERAL DESCRIPTION 


The 5082-7730/7740 series and 5082-7750/7760. series 
displays are 7.62/10.92 mm (0.3/0.43 in) high red LED dis- 
plays. The 7730/7740 series devices are designed for view- 
ing distances of up to three meters and the 7750/7760 
series devices are designed for viewing distances of up to 
six meters. These displays are designed for use in instru- 
ments, point of sale terminals, clocks and appliances. 
These devices use LED die made with GaAsP on a GaAs 
substrate and are composed of eight light emitting diodes, 
with the light from each LED optically stretched to form 
individual segments and a decimal point. These displays 
are designed for strobed operation at high peak currents. 


FEATURES 

@ EXCELLENT CHARACTER APPEARANCE 
Continuous Uniform Segments 
Wide Viewing Angle 
High Contrast 

@ |C COMPATIBLE 
1.6V DC per Segment 

@ STANDARD 0.3” DIP LEAD CONFIGURATION 
PC Board or Standard Socket Mountable 

= CATEGORIZED FOR LUMINOUS INTENSITY 
Assures Uniformity of Light Output from Unit to Unit within 
a Single Category 

@ MECHANICALLY RUGGED 


ELECTRICAL 5082-77XX 


The 5082-77XX series of display devices are composed of 
eight light emitting diodes, with the light from each LED 
optically stretched to form individual segments and a deci- 
mal point. The LEDs have the P-N junction diffused into a 
GaAsP epitaxial layer on a GaAs substrate. 


These display devices are designed for strobed operation at 
high peak currents. The typical forward voltage values, 
scaled from Figure 4, should be used for calculating the 
Current limiting resistor values and typical power dissipation. 
Expected maximum V, values for the purpose of driver 
shane design may be calculated using the following V-; 
model: 


Ve=1.55V + Ibeax (72) 
For 5MA SIpeax =150mA 


CONTRAST ENHANCEMENT 


The 5082-77XX series display may be effectively filtered 
using one of the following filter products: Homalite 
H100-1605: H 100-804 (purple); Paneigraphic Ruby Red 60: 
Dark Red 63; Purple 90; Plexiglass 2423; Brand Light Con- 
trol Film for daylight viewing. 
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Set or Reset Pulse 


ye 
is 


OMMENDED OPERATING CONDITIONS 
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"REC 


See FactCard 31 for EPROM 
timing and signal definitions. 


32 etendie: FactCard EPROM’s: 2716 


PROGRAM CHARACTERISTICS __ 


—0.3 to 15V 
—0.3 to 20V | 
—0.3 to 15V 
—0.3 to 20V | 
—0.3 to 35V 
—2to7V | 


— 55°C to 125°C 


31. ekendsee FactCard EPROM Timing 


PROGRAM CYCLE TIMING 


ADORESS 8 ADDRESS N +1 


t su (A) <> }<——t (A) > 


t w(E) hea 
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EPROM DATA READ CYCLE TIMING 
DEFINITIONS 


ogramming voltage 


Low-level input voitac 


Ow: 
High-level 

Vou a evel output voltage 
ve 


Ven Low-level output voltage 


| Input current (all inputs 
bs High-level input current 


V High-level inp olt2 
V t . 


l Low-level input current 
Pi _QUSAk Geaike ne 
E) ___E pulse duration PS) Vp recove cab t disable time from E 
MPGIG | Wa ccainraes lis or G, whichever occurs 


Seley Uae cate ks ore — 
£ Thy) Gees ot eae tees 
G. whichever occurs iret 


MAXIMUM RATINGS (Absolute-Maximum Values) 
DC SUPPLY-VOLTAGE RANGE, (Vp, 


Nes es referenced to V Terminal RE ey ree Eee a ee —0.5 to +20V 
IN LTAGE RANGE, ALL INPUTS ......-.-.-.-- sees ~0.5 to Vop +0.5V 
DC INPUT CURRENT, ANY ONE INPUT .......-.----s-sececesesseeeees 10 mA 


POWER DISSIPATION PER PACKAGE (P 
For T, = —40 to +60°C (PACKAGE E OS hacia s Aka ved ohiak eae 500 mW 
ForT, = +60to +85°C (PACKAGE TYPE E aon SDP) Linearly at 12 mW/°C to 200 mW 
For 1, = —55 to +100°C (PACKAGE TYPES D,F) .........0.cseeeeees 500 mW 
= +100 to +125C ( E TYPES D, erat inayat Wt an0 mW 
evict DISSIPATION PER OUTPUT TRANSIS 
FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW 
OPERATING-TEMPERATURE RANGE (T,): 
PRCA EVP CAP iinet cones snuck S ab aces pewiednds oun’ —55 to + 125°C 
PURE BOs Mic Feud eect rd baka duabdneen s sachs oft eden pankle —40 to +85°C 
STORAGE TEMPERATURE RANGE (T,,,)....---- 0 eee e eee eee ees —65 to + 150°C 
LEAD TEMPERATURE (DURING 301 BE ING): 
At distance 1/16 + 1/32 inch (1.59 +0.79 mm) from case for 10s max ...... + 265°C 


RECOMMENDED OPERATING CONDITIONS 


ee 


30 ctendsce FactCard §§ CMOS IC’s: 401, 4012, 4023 


STATIC ELECTRICAL CHARACTERISTICS 


CHARAC- : 
TERISTIC 


Current, 

low, Min. 
Input Current, 
ty Max. 


29 etendie: FactCard Op-Amp Circuits 


VOLTAGE FOLLOWER SUBTRACTOR 


Re 


(Ry y= Ry2 = Rx3) 


29 etendsion FactCard Op-Amp Circuits 


IDEAL OP-AMP INVERTING AMPLIFIER NON-INVERTING AMPLIFIER 
Vout Vout 
—— _— 


Riy= @ 

Rout = 0 

Ay =o 
BANDWIDTH = @ 
RESPONSE TIME = 0 


28 dias FactCard = —-‘TTL IC's: 7 st ce 


7486 QUAD XOR 7490 DECADE COUNTER 7493 BINARY (+16) COUNTER 


7473 JK FLIP-FLOP 7475 QUAD D FLIP-FLOP 


7486 4-BIT MAGNITUDE 
COMPARATOR 
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1023 


0.1000 
0.0562 
0.0316 
0.0178 
0.0100 


0.0056 
0.0032 
0.0018 

08 10-3 

1.778 x 10% 5.623 x 10-4 


3.162 x 10 3.162 x 10-4 


5.623 x 10° 
0* 


1.778 x 104 
3.162 x 104 
5.632 x 104 


105 
3.162 x 106 


106 
3.162 x 106 
107 
3.162 x 107 
108 


3.162 x 108 
109 


dB Conversion Table 


1.78 x 10+ 
10 


5.623 x 10-5 
3.162 x 10-5 
1.78 x 10-5 


10-6 
3.162 x 10-6 


10-6 
3.162 x 10-7 
10-7 


3.162 x 10-8 
10-8 


3.162 x 10-9 
10°° 


lout 


V(dB) = 20 LOG, Yaa | KdB) = 20 LOGio ey 


endo" FactCard dB Conversion Table 
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~0.5 to +20V 
INPUT INPUT 0.5 to Vop +0.5V 
DC INPUT CURRENT, ANY ONE INPUT ......-----scscecccccceceseeees 10 mA 
POWER DISSIPATION PER PACKAGE (P,): 

For T, = —40 to +60°C (PACKAGE TYPE E) ...........00c00eeeeeees 500 mW 
ForT, = +60 to + 85°C (PACKAGE TYPE E) Derate Linearly at 12 mW/°C to 200 mW 
For 1. = —55 to + 100°C (PACKAGE TYPES D,F) 500 mW 

100 TESC (PACKAGE TYPES D, Derate Linearly at 12 mW/iC to 200 mW 


ForT, = + 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 
aetnk Uy FULL PACKAGE-TEMPERATURE RANGE (All Package Types) 100 mW 


G-TEMPERATURE RANGE (T,): 
—55 to + 125°C 
—40 to + 85°C 
—65 to + 150°C 
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MAXIMUM RATINGS (Absolute-Maximum Values) 
DC SUPPLY-VOLTAGE RANGE, (Vpp) 

(Voltages referenced to Vs. Terminal) —0.5 to +20V 
INPUT VOLTAGE RANGE, ALL INPUTS —0.5 to Vop +0.5V 
DC INPUT CURRENT, ANY ONE INPUT 
POWER DISSIPATION PER PACKAGE ME 

For T, = —40 to +60°C (PACKAGE TYPE E) 500 mW 

ForT, = +60 to + 85°C (PACKAGE TYPE E) Derate Linearly at 12 mW/°C to 200 mW 

For T, = —55 to + 100°C (PACKAGE TYPES DF) 500 mW 

ForT, = +100to +125°C (PACKAGE TYPES D,F) Derate Linearty at 12 mW/°C to 200 mw 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 


-TEMPERATURE RANGE (T,): 
PACKAGE TYPES D,F,H —55 to +125°C 


—40 to +85°C 

STORAGE TEMPERATURE RANGE (T,,,) —65 to + 150°C 
LEAD TEMPERATURE (DURING SOLDERING): 

At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10s max + 265°C 


RECOMMENDED OPERATING CONDITIONS 


CHARACTERISTIC 


S Voltage Range (For T, = Full 
age Temperature Range) 


patie Voltage Regulator 
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Three Terminal Regulators 
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Power 
Dissipation Dissipation 
Ratin Rati 
at 50° 
(Amps) 
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22 chess’ FactCard Regulator Packages 


LM317T/LM350T LM317K/LM350K 78HO5 
(POSITIVE REGULATOR) (POSITIVE REGULATOR) (POSITIVE REGULATOR) 
T0-220 PACKAGE TO-3 PACKAGE TO-3 PACKAGE 
OUTPUT ADJUST COMMON INPUT 


OUTPUT 


78Lxx 78xx 79xx 
(POSITIVE REGULATOR) (POSITIVE REGULATOR) (NEGATIVE REGULATOR) 
TO-92 PACKAGE TO-220 PACKAGE TO-220 PACKAGE 


COMMON (3) | Drs OUTPUT OUTPUT 


OUTPUT INPUT (1) o| f COMMON INPUT 


COMMON 2 common common 


22 emendie FactCard § Using Voltage Regulators 


BOOSTING VOLTAGE BOOSTING CURRENT 
TIP2956 , etc. 


3.39/ 
RI = Vy/.02 1 WATT 


R2= V,p/.025 lout 24A 


WHERE: Vy = REGULATOR’S 
NOMINAL 
VOLTAGE 


V, * BOOSTED 
VOLTAGE 
DESIRED 
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COLOR CODE FOR 
MOLDED MICA CAPACITORS 


WHITE (EIA) 
IDENTIFIER Back (MIL) 


1ST SIGNIFICANT FIGURE 

2ND SIGNIFICANT FIGURE 
INDICATOR 
(STYLE 
OPTIONAL) 


MULTIPLIER 


— CAPACITANCE TOLERANCE 
CHARACTERISTIC 


FRONT 
DC WORKING VOLTAGE 
OPERATING 
TEMPERATURE 
RANGE 


WHITE INDICATOR (OPTIONAL) 


(EIA IDENTIFIER) 
VIBRATION GRADE 


Capacitor Codes 


CAPACITOR CHARACTERISTIC CODE 


Temperature 
Capacitance 
Drift 
+5% +1 pF 
+3% +1 pF 
+0.5% 
+0.3% 
—20 to +100 +0.1% +0.1 pF 
Oto +70 +0.05% +0.1 pF 


EIA TEMPERATURE CHARACTERISTIC CODE 
FOR DISC CERAMIC CAPACITORS 


Minimum Maximum Max. Cap. Change 
Temperature Lygiisganhrnns hoe bpych Range 
X . + 45°C oP 

i Yo 


+2.2% 
+3.3% 
+4.7% 
+7.5% 
+10% 
+15% 
+22% 


5 
6 
ff 


—33%, +22% 
— 56%, +22% 
—B82%, +22% 


(MIL) 
REAR 
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eliands.on FactCard (Dual Complementary Pair Plus Inverter) 


STATIC ELECTRICAL CHARACTERISTICS 


: CONDITIONS CONDITIONS 
Vv Vv CHARACTERISTIC 
et a ae Typ. |UNITS (25°C) | 


ii 
te Be | 8. | 0.01. | Output Voltage 
Rea Low-Level 
Vo. Max. 


Output Voltage 
HorLaver 
Vou Min. 


Input Low 


MAXIMUM RATINGS (Absolute-Maximum Values) 
DC SUPPLY-VOLTAGE RANGE, (Vpp) 
referenced to V. Terminal 
IN TAGE RANGE, ALL INPUT 
DC INPUT CURRENT, ANY ONE INPUT 
POWER miges her PER PACKAGE (P,): 
For T + 60°C 


LEAD TEMPERATURE (DURING iG): 
Atdistance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10s max. + 265°C 


RECOMMENDED OPERATING CONDITIONS 


TERMINAL NO. 14-Vpp 
TERMINAL NO. 7-Vgg 


FUNCTIONAL DIAGRAM 
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DRAIN 
GATE 
SOURCE 
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DRAIN 
SOURCE 
GATE 


TO-92c 


FactCard 


CATHODE 
GATE 


Transistor Pinouts 


Pi 
(ALSO PLASTIC TO-66) 


P3 
(ALSO PLASTIC TO-3) 


19 ctendsce FactCard Transistor Pinouts 


SOURCE AND SUBSTRATE 
T0-72f 


18 eliands.on FactCard 4006 (18-Stage Static Shift Register) 


RECOMMENDED OPERATING CONDITIONS 


Supply-Voltage Range (For T, = Full 
oan Temperature Range) 


Clock Pulse Width, ty, ie 


Data Setup Time, ts i 


Data Hold Time, ty 2 
Clock Rise of Fall Time: t, ty Lae 


FUNCTIONAL DIAGRAM Clock Input Frequency, fo, 


— 1.5 MHz 
15,750-Hz B&W, 15,734-Hz color 


60-Hz B&W, 59.94-Hz color 
15,780-Hz B&W, 15,734-Hz color | 


60-Hz B&W, 59.94-Hz color 
Twice the horizontal frequency 
3.58 MHz 

Various frequencies 
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HORIZ SYNC HORIZ 
PULSES ae BLANKING PULSES 


FRONT 
PORCH 1.3 us 


BLACKER 
THAN 
BLACK, 100% 
BLANKING 
LEVEL 75% 
BLACK, 67.5% 
+2.5% 
COMPOSITE 
VIDEO 
SIGNAL 


A 


WHITE, 12.5% ——-.-@8..0. 


i) 
ari COMPOSITE VIDEO, THREE HORIZONTAL LINES 
VERT 
LS EQUALIZING SYNC EQUALIZING START OF 


PULSE PULSE PULSE 
INTERVAL INTERVAL INTERVAL 


| SEAGIG, LS LE, SET a 
PH KE PHI Ke O05 Ht Re He 
3 HP eE-3 HP HE-3 HI 
VERT BLANKING 0.05 v + pa mar ity 


BOTTOM OF PICTURE 
VERTICAL SYNC AND BLANKING, ONE FIELD 


THAN BLACK NEXT FIELO 


BLACK 
LEVEL 
WHITE 


ZERO 
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HOMIZ Nc eae euemec he bce Mee eee Ts 


BLANKING 


ff efEt Issa ESE 


jiejsrsrrxrarsrs eer ETss 


jel2 222 Evraz sss EEEH 


-to-Decimal Decoder Driver) 


<< 
rt 
—- 
ba 
ee! 
Tre 
< 
© 
= 
ba 
Pes 


(BCD 


DECIMAL 
OR 


FactCard 


_— TAAGAITAATA 


eLencie 


40 
at 
42 
43 
44 
4S 
46 
47 
4g 
49 
50 
§1 
§2 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 


SRSSeINSSSERSE ae 


SSSBRSRRASSSSSSSSBSSSSBB 


~“ 
—_ 
> 


SVSSASCBS: 


ak 


PER REPRE RE Etta 
RP REEEPEEREREREDTE 
SPP ER EEL EE piped pk et eb 


ERE 


a 


B22: 
Batata 


BRLSSAVaAARANASISSISRE 


15 de FactCard Satellite TV 


SBS(*) | SBS(*) | SBS(*) ANIK 
WESTAR| 3 1 


2 
bar ey 3 | 96° w | 97°W | 99° Ww 109° W 
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185.75 
191.75 


192-198 
198-204 
204-210 
210-216 


VHF High Band 

195 193.25 196.83 
201 199.25 202.83 
207 205.25 208.83 
213 211.25 214.83 
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7442 (BCD-to Decimal Decoder) 
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COPPER-WIRE TABLE 
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COPPER-WIRE TABLE 
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9.6 
10.7 
12.0 
13.5 
15.0 
16.8 
18.9 
21.2 
23.6 
26.4 
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Input Current 
Max. 


MAXIMUM RATINGS 
(Absolute-Maximum Values) 
DC SUPPLY-VOLTAGE RANGE, (Vop) 
Voltages referenced to Ve5 Terminal) —0.5 to +20V 


INPUT VOLTAGE RANGE, ALL INPUTS ~0.5 TO Vpp +0.5V 
DC INPUT CURRENT, ANY ONE INPUT ................. 10 mA 
POWER DISSIPATION 

For T, = —40 to +60°C 500 mW 

For T, = +60 to +85°C -... Derate Linearly at 12 mW/°C to 200 mw 
DEVICE DISSIPATION PER OUTPUT TRANSISTOR 

FOR T, = FULL PACKAGE TEMPERATURE RANGE (All Package Types) 100 mW 
OPERATING TEMPERATURE RANGE (T,) -40 to + 85°C 
STORAGE TEMPERATURE RANGE (T.,2) ~65 to +150°C 
LEAD TEMPERATURE (DURING SOLDERING) 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 


RS-232C SERIAL INTERFACE 


Frame ground 
Transmit data 
esi data 
uest to send 
Clear to send 
Data set ready 
Signal ground 
Carrier detect 


Transmit clock 
Receive ciock 

Data terminal ready 
Ring indicator 
External transmit 
clock 


Transmit data 
Receive data 
Request to send 
Clear to send 
Data set ready 
Signal ground 
Carrier detect 
+12V 

—12V 


Data terminal ready 
Ring indicator 


CENTRONICS PARALLEL INTERFACE 


Twisted pair ground (data strobe) 
Twisted pair ground (data bit 1) 
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NOTES 
1. Low State; Supply Current when output high is typically 1mA lower. 
2. This will determine the maximum value of Ria + Rip. 

Ta = 25°C, Voc = +5 to +15 unless otherwise specified 


dantsice FactCard Timer IC’s: 555 


1. GROUND 
2. TRIGGER 


3. OUTPUT 
4. RESET 


TO5 


5. CONTROL VOLTAGE 
6. THRESHOLD 

7. DISCHARGE 

8. Voc 


555 


GROUND 


TRIGGER 


OUTPUT 


RESET 


CONTROL VOLTAGE 


PARAMETER 
Input Offset Voltage 
Input Offset Current 
Input Bias Current 
Input Impedance 
Input Voltage Range 
Common Mode Rejection Ratio 
Voltage Gain 
Output Voltage Swing = 
Temperature Range ~55 to +125 
Temperature Drift 3.0 
Supply Voltage Range +5 to +20 
Power Consumption 50 
Power-Supply Rejection Ratio 90 


desdion FactCard Op Amps: 101 


101 


TOP VIEW TOP VIEW 
PHASE 


PHASE Bhs 0 
COMPENSATION 1 
COMPENSATION & COMPENSATION 
U OFFSET NULL 


OFFSET 
NULL INV. 


INV. ourpeur NUT 
INPUT NON-INV._ 3 


~ INPUT 


E OFFSET 
a me ih 
-V 


NOTE: PIN 41S CONNECTED TO CASE 


T05 


Digital IC’s: 7406, 7407 


7406 7407 
HEX BUFFER/DRIVER HEX BUFFER/DRIVER 
(INVERTING; OPEN-COLLECTOR, (NON-INVERTING; OPEN 
HIGH-VOLTAGE OUTPUT) COLLECTOR, HIGH-VOLTAGE OUTPUT) 


4 dese FactCard Digital IC's: 7404, 7405 


7405 
7404 HEX INVERTER 
HEX INVERTER (OPEN COLLECTOR) 


QUAD 2-INPUT 
NOR GATE 


asccier FactCard Digital IC's: 7402, 7403 


7403 
QUAD 2-INPUT 
NAND GATE 
(OPEN COLLECTOR) 


3 descie FactCard Digital IC’s: 7400, 7401 


7400 7401 
QUAD 2-INPUT QUAD 2-INPUT 
NAND GATE 
(OPEN COLLECTOR 
OUTPUT) 


741 
ELECTRICAL CHARACTERISTICS 


PARAMETER VALUE* 
Input Offset Voltage 1 
Input Offset Current 20 
Input Bias Current . 80 
Input impedance 
Input Common-Mode Range 
Common Mode Rejection Ratio 
Voltage Gain** 
Output Voltage Swing 

Ri, = 10KD 

Ri = 2K0 
Power Consumption 
Power-Supply Rejection Ratio 


Voc = £15V: Ta = 25°C 


“typical 
**open loop 


diese FactCard Op Amps: 741 


TOP VIEW 
NC 


+V OFFSET NULL NC 
OFFSET 
NULL ‘id: at 
Ai OUTPUT dat 
NON-INV. 
NON! OUTPUT 
OFFSET 
hae NULL “y OFFSET 
) NULL 


NOTE: PIN 41S CONNECTED TO CASE 


T05 


1 dercie FactCard Discrete Components 


RESISTORS 
STANDARD % WATT RESISTANCE VALUES, 5% TOLERANCE 


2.2 11 51 240 1.1K 5.1K 24K 110K 
2.4 12 56 270 1.2K 5.6K 27K 120K 
2.7 13 62 1.3K 6.2K 30K 130K 
3.0 15 68 1.5K 6.8K 33K 150K 
3.3 16 75 1.6K 7.5K 36K 160K 
3.6 18 82 1.8K 8.2K 39K 180K 
3.9 20 91 2.0K 9.1K 43K 200K 
4.3 22 100 2.2K 10K 47K 220K 
4.7 24 110 2.4K 11K 51K 240K 
5.1 27 120 ene 12K 56K 270K 
5.6 30 130 3.0K 13K 62K 300K 
6.2 33 150 3.3K 15K 68K 330K 
6.8 36 160 3.6K 16K 75K 360K 
7.5 39 180 3.9K 18K 82K 390K 
8.1 43 200 4.3K 20K 91K 430K 
9.1 47 220 4.7K 22K 100K 470K 
10 


All values in ohms 


1ST BAND 
SIGNIFICANT DIGIT 


2ND BAND - 
SIGNIFICANT DIGIT. 


3RD BAND — 
MULTIPLIER 


4TH BAND — 
TOLERANCE 


| Brown 


RESISTOR COLOR CODE 


Significant Tolerance 
digit Multiplier (%) 


Black 


Red 
Orange 
Yellow 
Green 
Blue 
Violet 
Gray 
White 
Silver 
Gold 
No Band 


| | | eamnoansaon-o 
8 
A 

fPleii lili 


10 "ectronts FactCard Wire Table 


COPPER-WIRE TABLE 
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COPPER-WIRE TABLE 
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0 
5 
3 
6 
5. 
9 
9 
2 
6 
3 
0 
9 
0 
7 
3 
6 
0 
5 
0 
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Q Flectronis ~FactCard Transistor Pinouts 


DRAIN CATHODE 
SOURCE GATE 
GATE 
DRAIN 
GATE 
SOURCE 


P1 
TO-92d (ALSO PLASTIC T0-66) 


(ALSO PLASTIC TO-3) 


19 Feros §=FactCard 


INTERLEAD SHIELD 
ANDO ENVELOPE 


C|SOURCE[o O} GATE 


~_O 
SHIELD 
TO-12 


Transistor Pinouts 


SHIELD LEAD 
CONNECTED TO CASE 


GATE 2 
° 


DRAINIO ©} GATE 1 


+) 
SOURCE AND SUBSTRATE 


TO-72f 


